Calmodulin overexpression causes Ca(2+)-dependent apoptosis of pancreatic beta cells, which can be prevented by inhibition of nitric oxide synthase.
We investigated the mechanism of beta-cell loss in transgenic mice with elevated levels of beta cell calmodulin. The transgenic mice experienced a sudden rise in blood glucose levels between 21 and 28 days of age. This change was associated with development of severe hypoinsulinemia and loss of beta cells from the islets. Ultrastructural analysis revealed that compromised granule formation and apoptotic changes in the transgenic beta cells preceded the onset of hyperglycemia. Intraperitoneal injection of tolbutamide, an antidiabetic sulfonylurea, decreased blood glucose levels but increased the number of apoptotic beta cells. Finally, injection of transgenic mice with N(omega)-nitro-L-arginine methyl ester, which inhibits nitric oxide synthase activity, prevented hyperglycemia and lessened the changes in number and size of beta cells. Because immunofluorescent staining revealed preferential distribution of neural nitric oxide synthase in pancreatic beta cells, we speculate that overexpression of calmodulin sensitizes the beta cells to Ca(2+)-dependent activation of neural nitric oxide synthase, which mediates apoptosis.